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yJILTPACTPyKTYPHA5I OPrAHH3AIIHH H OyHKIIHOHAJlLHHE 
OCOEEHHOCTH TPyE^ATtlX )KEJIE3 KPACHOTEJIKOBMX KJ1EIUEH 
(ACARIFORMES: TROMBICULIDAE) 

A. E. IflaTpoB 

BnepBbie HCCJieaoBaHa h npoaHanH3HpoBaHa CTpyKTypHO-c^yHKUHOHajibHaH opraHH3aqHH Tpy6- 
naTbix xcejie3 KpacHOTejiKOBbix KJiemeH Hirsutiella zachvatkiniLeptotrombidium orientale h Euschoen- 
gastia rotundata Ha npOTHxceHHH hx oHToreHe3a h npoBeaeHa hx cpaBHHTejibHo-aHaTOMHHecKan 
oneHKa. OpraHH3aqHH TpyOnaTbix xcejie3 He npeTepneBaeT H3MeH6HHH (TpaHCcJiopMaLjHH hjih pe- 
rpeccHH) b xofle pa 3 BHTHH KJiemeH, a npn jiHHbKax 3aMeHneTcn tojibko hx sKToaepMaJibHbiH BbiBOfl- 
hoh npoTOK, npHHHMaiomHH b ce6n npoTOKH aJibBeoJinpHbix cjiioHHbix xcejie3. Tpy6^aTbie xcejie3bi 
napHbie, no CBoeMy xoay rpaHHnaT co BceMH BaxcHeHinHMH opraHaMH KJiemeH h 3 aKaHHHBai 0 TCH 
cjieno b 3aflHen nojiOBHHe hx Tejia. Ohh coctoht H3 flByx OTflejioB: npoKCHMaJibHoro h ancTaJibHoro. 
OO'beMHbiH npoKCHMajibHbiH OTueji HMeeT xopoino BbipaxceHHbie BHyTpnKjieTOHHbie nojiocTH c Bjiaio- 
IUHMHCH B HHX flJIHHHbIMH MHKpOB Op CHHKaMH, a TaKXCe yMepeHHO pa3BHTbIH 6a3aJIbHbIH JiaOnpHHT 
y anHTejinaJibHbix kjictok. UncTaJibHbiH Tpy6KOBHflHbin OTfleji xcejie3bi o6pa30BaH npn3MaTHHecKH- 
AH KJieTKaMH C CHJIbHO pa3BHTbIM 6a3aJIbHbIM Jia6npHHTOM H HeBbICOKHMH HeynopHfloneHHbiMH mhk- 
poBopCHHKaMH Ha anHKaJibHOH noBepxHocTH, hto o6ycJiOBJiHBaeT nojinpHocTb KJieTOK. $>opMHpoBa- 
Hne h BbiBefleHne 3KCKpeTopHbix npoflyKTOB b Tpy6^aTbix xcejie3ax He nponcxonHT. OpraHH 3 aHHH 
Tpy6^aTbix xcejie3 KpacHOTejioK, TaKHM o6pa30M, oTBenaeT opraHH3aijHH ocMoperyjinpyiomHx annTe- 
jineB. Ohh ocymecTBjinioT BbiBeaeHHe H3 opraHH3Ma KJiemeH H36biTKa jkhakocth, norjiomeHHon 
npn nnTaHHH, h hbjihiotch roMOJioraMH KoKcaJibHbix xcejie3 apyrnx nayKoo6pa3Hbix. Hcxoaho Tpy6- 
^Tbie xcejie3bi hbjihiotch 3KCKpeTopHbiMH uejioMOflyKTaMH, KOTopbie nocTeneHHO yTpaTHJin aKCKpe- 
TopHbie (JjyHKLjHH h y pnjia rpynn TpoM6HflH(£>opMHbix KJiemeH bolhjih b cocTaB KOMnjieKca cjhohhbix 
xcejie3. 

HccjiejioBaHHe cneuHajiH3HpoBaHHbix Tpy 6 *iaTbix xcejiea (tubular glands) tpom6h,e[h- 
4)opMHbix KJiemen, KOTopbie paHee onncbiBajin b cociaBe npo™x cjiioHHbix xcejie3 
(Michael, 1895; Bader, 1938; Moss, 1962), a b HacroHiuee BpeMH b ochobhom paccMaipn 
BaiOT b Ka^ecTBe B03MoxcHoro roMOJiora KoKcaJibHbix (Wainstein, 1965; Woodring, 1973; 
Alberti, Storch, 1977; Mothes, Seitz, 1980), 3 aTpamBaeT TaKyio BecbMa BaxcHyio npodJie 
My KaK npHHunnbi opraHH3aijHH h <J)yHKimoHHpoBaHHH ocMoperyjiHTopHbix h 3KCKpe 
TopHbix opraHOB y stoh rpynnbi nayKoo6pa3Hbix, a TaKxce Bonpoc 06 hx cpaBHHTejibHo 
aHaTOMmecKOM CTaiyce. 

y KpacHOTejiKOBbix KJiemeH, KaK jih^hhok (Voigt, 1971; Schramlova, 1978), TaK 
h B3pocjibix ocoGeii (Brown, 1952; Mitchell, 1964), Tpy6^aTbie xcejie3bi onncbmajiH 
b cociaBe KOMnjieKca cjiioHHbix xcejie3, xoth 6biJio OTMe^eHO, mo ohh o*ieHb cna6o 
BOCnpHHHMaiOT THCTOJIOrHqeCKHe KpaCHTeJIH H HHKOima He COJjepXCaT KaKHX-JIH6o 
ceKpeTopHbix BKjnoqeHHH. PaHee HaMH 6biJia npejjnpHHHTa nonbiTKa CBeioonTH^ecKoro 
h 3JieKTpoHHo-MHKpocKonH^ecKoro HCCJiejjOBaHHH Tpy6^aTbix xcejie3 nnTaiomHXCH 
jih^hhok Hirsutiella zachvatkini h Neotrombicula pomeranzevi (illaipoB, 1983), ojjHaKo hx 
H eKOTopbie CTpyKTypHbie ocoSchhocth, a TaKxce B03MoxcHan roMOJiorHH ociajiHCb 
HepaCKpbITbIMH. 

B HacTonmeM coofimeHHH mu paccMaipHBaeM yjibTpacipyKTypHyio opraHH3auHio 
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TpySnaTbix xcene3 Ha npoTnxceHHH Bcero nocT3M6pHOHanbHoro pa3BHTHH y H. zachvat- 
kini h y oTflenbHbix CTaflHH xcH 3 HeHHoro umcna Leptotrombidium orientate h Euschoen- 
gastia rotundata. 


MATEPHAJI H METOflLI 

B paSoTe 6binn Hcnojib30BaHbi ronoflHbie, nHTaiomHecfl h HanHTaBHiHecn hkhkhkh, 
a TaKxce nocuiapBajibHbie CTaflHH pa 3 BHTHH Hirsutiella zachvatkini (Schluger, 1948), 
roJioflHbie jih^hhkh h B3pocJibie KjiemH Leptotrombidium orientate (Schluger, 1948), 
a TaKxce B3pocJibie Kneiim Euschoengastia rotundata (Schluger, 1955), coflepacaBHiHecn 
b jiaSopaTopHH. 

B uejiflx 3 JieKTpoHHo-MHKpocKonH^iecKoro nccneflOBaHHH ocymecTBnnnH flBOHHyio 
4)HKcauHio uejibix KnemeH b cooTBeTCTByiomHx pacTBopax rjnoTap-aJibflerH.ua h neTbi- 
pexoKHCH ocmhh, npoMbiBKy b (J)0C(J)aTH0M 6y$epe, o6e3BOJKHBaHHe b cnHpTax h aueio- 
Hax h nocjieflyiomyio 3anHBKy b apanflHT cornacHO MeTOflHKe, noflpo6HO onncaHHOH 
paHee (IiIaipoB, 1992). Tohkhc cpe3bi, npHroTOBJieHHbie Ha yjibTpaTOMe LKB-III h oKpa- 
meHHbie b pacTBopax ypamui-aueTaia h JiHMOHHOKHCJioro CBHHua, HecneflOBanH 
b npocBenHBaiomeM aneKTpoHHOM MHKpocKone Tesla BS-500 npH ycKopmomux Hanpn- 
xceHHHx 60-90 kB h nepBHHHbix yBenHneHHnx ot 3 flo 50 tmc. IIojiyTOHKHe cpe3bi oKpa- 
HIHBaJIH TOJiyHflHHOBbIM CHHHM H H3yHaJIH B CBCTOBOM MHKpOCKOne. 

PE3yJIbTATM 

OpraHH 3 auHH TpyGnaTbix xcene3 Ha npoTnxceHHH 0HT0reHe3a k nemeii He npeiep- 
neBaeT cKonbKo-HHdyflb 3HanHTenbHbix H3MeHeHHH, a perpeccHH y noKoniflHxcn CTaflHH 
ohh He noflBepraiOTCH. YBenHHHBaiOTCH TOJibKo pa3Mepbi xcene3 3a cneT flenemw 
COCTaBHHIOmHX HX KJieTOK H yBeJIHHeHHfl HX 06 l>eMa B CBH3H C oGlflHM yBeJlHHeHHCM 
pa3MepoB Tena KnemeH b xofle HHflHBHflyanbHoro pa3BHTHH. 

TpyGnaTbie xcene3bi napHbie, 3aHHMaiOT BeHTponaTepaHbHoe OTHocHTejibHo anbBeo- 
jinpHbix xcene3 nonoxcemie h HflyT Ha3afl 3HanHTenbH0 nanbine nocJieflHHx. flnHHa xce- 
He3 OT OCHOBaHHH BbIBOflHOrO npOTOKa COCTaBJIHeT y JIHHHHOK 70-80 MKM, a y HHM(J) 
h B3pocJibix ocodeii - ot 200 flo 400 mkm h Bbirne y HccneflOBaHHbix bhaob, hto npn6nH- 
3HTejibHO paBHneTCH TpeTbefi nacTH Been fljiHHbi Tena KnemeH. 

BecbMa npoTHxceHHbie KOKcanbHbie xcene3bi HaGmoflaiOTcn TaKxce h y HeKOTopbix 
flpyrnx Acariformes (Alberti, Storch, 1977), b tom nncne opHdaTHfl (Woodring, 1973), 
y KOTopbix flHHHa xcejie3bi 3aBHCHT ot coJieHOCTH cpeflbi - y npecHOBOflHbix h cyxonyT- 
hmx KnemeH xcene3bi nnHHHee, neM y conoHOBOflHbix, hto CBH3aHO c pa3HOH hhtchchb- 
HocTbio (JjnnbTpauHH BOflbi h hohob nepe3 CTeHKy ;Kene3bi. y aKapoHflHbix KnemeH, 
HaoSopoT, TaK Ha3biBaeMbie cynpaKOKcanbHbie xcene3bi cnnbHO BHflOH3MeHeHbi h kom- 
naKTHbi (Brody e. a., 1976). 

IIo CBoeMy xofly TpySnaTbie xcene3bi KpacHOTenoK nn6o npnMO, nn6o onocpeflo- 
BaHHO nepe3 xcHflKocTb MexcTKaHeBbix CHHycoB rpamraaT co bccmh BajKHeimiHMH op- 
raHHbiMH CHCTeMaMH KpacHOTenKOBbix KnemeH - anbBeonnpHbiMH cnioHHbiMH xcene3a- 
MH, M03TOM, CpeflHeH KHHIKOH - ee fleHTpanbHblM OTflenOM H 3KCKpeT0pHbIM OpraHOM, 
a TaKXCe Ha 3HaHHTenbHOM npOTHJKCHHH - C HHHHHKaMH HHH CeMeHHHKaMH. 

IlepeflHHH nonoBHHa xcene3bi opraHH30BaHa b BHfle oKpyrnon npnMOH TpySonKH 
c BbipaxceHHbiM cpeflHHHbiM KaHanoM h CTeHKaMH, cocTonmHMH H3 oflHoro pnfla Kne- 
tok. Ee flnaMeTp y hh^hhok cocraBnneT 8-9 mkm, a y hhm$ h B3pocnbix KnemeH - 
20-30 mkm. 3tot OTflen Tpy6naTOH xcene3bi KpacHOTenoK, oneBHflHo, roMonornneH TaK 
Ha3biBaeMOMy naGnpHHTy aHTeHHanbHbix xcene3 paKoo6pa3Hbix (Schmidt-Nielsen e. a., 
1968) h KOKcanbHbix xcene3 opnSaTOHflHbix KnemeH (Woodring, 1973). 

B 3aflHen nonoBHHe TpySnaTbie xcene3bi yTpanHBaiOT OKpyrnyio KOHtJmrypauHio, 
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pacTHruBaioTCfl b rnupuHy ro 50-80 mkm y B3pocJibix KJiemeii h (hjih) neTJieo6pa3HO 
H3rn6ai0TCH. 3tot OTjjeji Tpy6*iaTOH xcejie3bi KpacHOTejioK, bo3mojkho, roMOJiornqeH 
KomjeBOMy 4)HJibTpyiomeMy Memomcy, hjih caKKyjiiocy, KOKcaJibHbix )Kejie3 nayKoo6- 
pa3Hbix (Woodring, 1973; Alberti, 1979) h aHTeHHajibHbix xcejie3 Kpaba Uca mordex 
(Schmidt-Nielsen e. a., 1968). IlHTOiuia3Ma kjictok, o6pa3yiomHX ctchkh Tpyb^aTOH 
xcejie3bi, Ha bccm npoTHxceHHH cjiabo 303HHo$HJibHa h MoxceT cojjepjKaTb oTjjejibHbie 
IlIHK-noJioxcHTejibHbie rpaHyjibi He ceicpeTopHOH npHpojjbi. 

IIo xapaKTepy yjibTpacTpyKTypHOH opraHH3amiH Tpy6*iaTbie xcejie3bi KpacHOTejnco- 
BblX KJiemeH OTmTJIHBO pa3,IjeJI5n0TCH Ha RBSL npH6jIH3HTCJIbHO OflHHaKOBblX no JJJIHHe 
oTjjejia: npoKCHMaJibHbiH (hjih KayjjaJibHbin) h jjHCTajibHbiH (hjih (JjpoHTaJibHbiii) 
(pnc. 1), mo cooTBeTCTByeT HabjiiojiaeMOMy Ha CBeTOBbix npenapaTax pa3JiHmno b op- 
raHH3anHH hx nepejjHeH h 3a,mieH qacreH. 

npoKCHMaJibHbiH oTjjeji xcejie3bi HMeeT HenpaBHJibHbie ompTaHHH Ha nonepe^Hbix 
cpe3ax h HepejjKo b obJiacTH ceMeHHHKOB hjih hh*ihhkob npHodpeiaeT ocobo KpynHbie 
pa3Mepbi, qado cooTHocHMbie c pa3MepaMH caMHx roHam B stoh qacTH xcejie3bi BbinojiHe- 
Hbi HenpaBHJibHOH (JjopMbi KpynHbiMH KjieTKaMH, pa3Mepbi KOTopbix MoryT jjocTHraTb 
16 X 12 mkm y B3pocjibix KJiemeii. Kjictkh hokohtch Ha nojjCTHjiaiomeH 6a3aJibHOH 
MeMSpaHe, o6pa3yiomeH HHorjja myboKHe BnnmiBaHHH b napeHXHMy xcejie3bi, a CBoeii 
BepniHHOH oTKpbiBaioTCH b noJiocTb cpejjHHHoro oceBoro KaHajia (pnc. 1; 2.2; 3*2; cm. 
BKJI.), KOTOpblH MOJKeT 6bITb CHJIbHO CyJKCH. TOJIbKO HHOrjja y nHTaiOmHXCH CaMOK 
H. zachvatkini nojiocTb cpejjHHHoro KaHajia b npoKCHMajibHOM oTjjejie Tpyb^aTOH xcene- 
3bi MoxceT jjocTHraTb 12X5 mkm. 

HanGojiee cymecTBeHHoii jjeTajibio ctpochhh kjictok Tpy6*iaTbix tkqjiq 3 b hx npoK- 
CHMajibHOM oTjjejie hbjihctch Hajunnie MHoromicjieHHbix h pa3HOBejiHKHx BHyipn- 
KJieTO^HblX nOJIOCTeH C BJjaiOmHMHCH B HHX TCCHO paCnOJIOXCeHHbIMH OJJHOpOJJHblMH 
MHKpoBopcHHKaMH, jjjiHHa KOTopbix ojjHHaKOBa KaK y jih^hhok, TaK h y nocjiejjyiomHX 
CTajjHH, h BapbnpyeT b npejjejiax 1.3-1.8 mkm (pnc. 2,2,2; 3,2-4). Mhkpobopchhkh 
HeCyT TOHKHH OCCBOH nyqOK MHKpO(J)HJiaMeHTOB, HHOrjja TpyjJHO pa3JIHqHMbIH. 

B uejioM o6beM BHyTpHKjieTomibix nojioereH Tpy6^aTbix xcejie3 KpacHOTejioK Kpaii- 
He h3mch™b h c B03pacT0M KJiemeii hx npocBeT nocTeneHHo yBejiH^HBaeTcn: ot 
2.5 X 1.6 mkm - y roJiojjHbix jih^hhok (pnc. 2,1) h 9.1 X 1.8 mkm - y npoTOHHMt}), ro 
12 X 6 mkm h 6ojiee - y nmaioiitfixcH B3pocjibix Kjiemen (pnc. 3,2). Ba)KHo nojmepK- 
HyTb, mo CHCTeMa 3thx nojiocieH He H30JiHpoBaHa, a no xojjy )Kejie3bi coejjHHHeTCH 
c ee oceBbiM KaHajioM, hjih ueHTpajibHbiM npoTOKOM. 

XapaKTepHo, mo y jih^hhok, KaK roJiojjHbix, TaK h nHTaiomHXCH kjictkh npoKCH- 
MaJibHoro oTjjeJia Tpy6*iaTOH xcejie3bi nomn nojiHocTbio jiHineHbi 6a3aJibHbix HHBarHHa- 
hhh njia3MaTHqecKOH MeMSpaHbi, a TaKxce mhkpobopchhok Ha anHKajibHOH noBepx- 
hocth, orpaHH^HBaiomeH nojiocTb oceBoro KaHajia (pnc. 2,2). B xojje OHToreHe3a, 
ojjHaKo, y 3thx KJieTOK b onpejjejieHHOH cTeneHH pa3BHBaioTCH KaK 6a3aJibHbie HHBarn- 
HaiJHH (pHC. 3,3), TaK H MHKPOBOPCHHKH (pHC. 3,2), mO TOBOpHT O nOCTeneHHOM yBeJIH- 
qeHHH (JjyHKijHOHajibHOH Harpy3KH Ha kohucboh oTjjeji xcejie3bi b npouecce xcH3He- 
jjeHTejibHocTH KJiemeii. B toh hjih hhoh CTeneHH BbipaxceHHbie, qacTO oSniHpHbie 
BHyTpHKJieTO^Hbie nOJIOCTH C npOHH3bIBaiOmHMH HX JJJIHHHblMH MHKpOBOpCHHKaMH 
b bmcokoh CTeneHH CBOHCTBeHHbi Tpyb^iaTbiM xcejie3aM jjpyrHx Parasitengona, b qacT- 
hocth apHTpeHjjaM (ceM. Erythraeidae) h BojjHHbiM KjiemaM (Alberti, Storch, 1977), mo 
CBHjjeTejibCTByeT o cxojiHbix npHHijHnax $H3HOJiorHqecKOH KOHCTHTymiH KJiemeii stoh 
BeTBH Actinedida. 

IlHTonjia3Ma kjictok npoKCHMajibHoro OTjjejia TpyS^aTbix xcejie3 HMeeT HeBbicoKyio 
ajieKTpoHHyio njioTHocTb (pnc. 2,2,3; 3,3). B xojje 0HT0reHe3a B03pacTaeT kojih^cctbo 
CBOdOJJHblX pnbOCOM H MHTOXOHJJPHH (pHC. 3,2,3), KOTOpbie HMeiOT *iaCTO HenpaBHJIbHyiO 
$OpMy, 3JieKTpOHHOnjIOTHbIH MaTpHKC H TCCHO paCnOJIOJKeHHbie KpHCTbl. B KJieTKaX 
mhtoxohjjphh pacnpe,ijejieHbi npoH3BOJibHo, ojjHaKo thtotciot k 6a3ajibHbiM 
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Phc. 1. 06o6meHHa* cxeMa 3jieKTpoHHo-MHKpocKonn*iecKOH opraHH3aunn y^acTKa TpyS^aToii 

acejie3i»i Hirsutiella zachvatkini. 

A — b npoKCHMantHOM OTjiejie xcejie3bi; n3o6paxceHbi BHyipHKJieToqHbie KaHajibi c BjiaroiuHMHCH b hhx mhkpo- 
BOpCHHKaMH, B — b jiHCiaJibHOM omejie xcejie3bl. 

6a — 6a3aJibHbiii jiaSHpHHT; 6m — 6a3aJibHaH MeM6paHa; qkh — BHyTpHKJieToqHbie KaHajibi; zau — rjiHKoreH; 
zap — rpaHyjinpHbiH 3Hjionjia3MaTHqecKHH peTHKynyM; jcT — komiijickc TojibjpKH; a — JiH30coMonoflo6HaH 
CTpyKiypa; m — mhtoxohjiphh; mq — mkkpobopchhkh; mt — MHKpoipySoqKH; cd — cenTHpoBaHHas jieCMOCOMa; 

un — neHTpajibHbiii npoiOK xcejie3bi; a — Hjipo. 

Fig. 1. The general scheme of cell structure in proximal C4) and distal (fi) parts of tubular gland in trombiculid 

mite, Hirsutiella zachvatkini . 





HHBarHHaiJHHM, eCJlH OHH HM6HDTCH. Pa3MepbI MHTOXOHflpHH npaKTHmCKH He H3MCHH- 
iotch no Mepe pa3BHTHH KJiemeii h b cpejjHeM cocTaBJiniOT 0.8-0.9 X 0.5-0.6 mkm, ho 
qacTO MoryT jjocTHraTb 3HamiTejibHOH BeJinqHHbi - 1.9 X 1.6 mkm. O^opMJieHHbiii 3H.no- 
njia3MaTHqecKHH peTHKyjiyM h KOMnjieKCbi Tojib^xcH, KaK npaBHJio, OTcyTCTByioT. 
B anHKajibHOH uHTonjia3Me MoryT BbiHBJiHTbcn ojtfiHoqHbie hjih co6paHHbie b HeSoJib- 
uiHe rpynnbi MHKpoTpy6o^KH. BoKOBbie ctopohm kjictok y oceBoro KaHana o6pa3yiOT 
AOBOJibHO npoTHxceHHbie KOHTaKTbi THna cenTHpoBaHHbix flecMocoM (phc. 1; 3,4), a hh- 
xce KOHTaKTOB npaKTHqecKH Bceima BbipaxceHbi HeuinpoKHe Me)KKJieTorabie npoMexcyT- 
kh (pnc. 3,4). IIoflo6HaH opraHH3aijHH anHTejiHH b bmcokoh CTeneHH CBOHCTBeHHa 
TpaHcnopTHbiM opraHaM h, b qacTHoera, MaJibnHrHeBbiM cocynaM qjieHHCTOHornx 
(Kukel, Komnick, 1989). 51npa hmciot HenpaBHJibHyio $opMy h opHeHTHpoBaHbi npoH 3 - 
BOJibHO. Hx pa3Mepbi noBOJibHO CTaSHJibHbi h cocTaBJiHKDT b cpenHeM 5-7 x 3-4 MKM 
y pa3Hbix CTaflHH pa3BHTHH KJiemeii HCCJiejjOBaHHbix bhjiob. 

B KJieTKax npoKCHMaJibHoro OT^eJia TpyS^arax xcejie3 npoHCxojmT HHTeHCHBHoe 
HaKonjieHHe rJiHKoreHa (pnc. 3, 2 - 4 ). KpoMe Toro, b n,HTonna3Me HadJiionaeTcn $opMH- 
poBaHHe h ouioxceHHe ajieKTpoHonjioTHbix reTeporeHHbix BKJiioqeHHH (pnc. 3,3), 
HMdOIItfiX, B03M0JKH0, JlH30C0MaJlbHyi0 npHpOfly H CXOflHblX C OCTaTO^HblMH TeJiaMH, 
HaKanjiHBaiomHMHCH b nHpaMHjjaJibHbix KJiemax ajibBeon I THiia bo BpeMH nHTaHHH 
KJiemeii Amblyomma americanum (Barker e. a., 1984), mo CBHjjeiejibCTByeT o Hapacia- 
HHH C B03paCT0M KpaCHOTCJIOK KaKHX-TO HeoSpaTHMbIX MeTaGOJIHqeCKHX nponeCCOB. 
Pa3Mepbi 3thx BKJiioqeHHii MoryT flOxo^HTb .no 10 mkm b nonepeqHHKe. 

flHCTaJibHbiii OTjieJi Tpy6*iaTOH xcejie3bi o6pa30BaH KjieTKaMH, HecKOJibKO OTJnraaio- 
iimMHCH no opraHH3auHH ot KjieTOK npoKCHMaJibHoro oimejia, nocieneHHo 3aMemaio- 
iuhmh nocJiejiHHe (phc. 2,3). ^jieHeHne KOKcaJibHbix xcene3 Ha OTneJibi b bmcokoh ciene- 
hh CBOHCTBeHHO TaKxce npejjCTaBHTejiHM h jjpyrnx rpynn nayKoo6pa3Hbix (Woodring, 
1973; Alberti, 1979), b tom micjie TeipaHHxoBbiM KJiemaM (Mothes, Seitz, 1980). 

Kjictkh jjncTaJibHoro OTjjeJia HecyT xoporno BbipaxceHHbiii Ha Bcex CTajjHnx pa3BH- 
thh KJiemeii 6a3aJibHbiii JiadnpHHT (pnc. 1; 2,4; 3,1), KOTopbiii 3aHHMaeT dojibme nojio- 
BHHbi BbicoTbi KJieTOK. TaK, y ,neiiTOHHM(}) npn Bbicoie kjictok 6.8-10.0 mkm, BbicoTa 
6a3aJibHoro JiabnpHHTa .nocraraeT 4.7-8.0 mkm. B imTonjia3MaTHqecKHx OTceKax 
Mexc,ny MeMbpaHaMH 6a3aJibHoro JiabnpHHTa pacnojioxceHbi MHoromicJieHHbie npenMy- 
mecTBeHHO yjjjiHHeHHbie MHT0X0H.npHH, CTpoeHne kotopmx aHaJiornqHO BbiuieonncaH- 
HOMy. HaGjnojjaiOTCH TaKxce HeMHoromicJieHHbie KOMnjieKCbi ToJib^xcn, pacnoJioxceH- 
Hbie b cpejjHHHbix qacTHx kjictok h cocTonnme H3 3-4 ynjiomeHHbix uHCTepH, a TaKxce 
pbixjio pacnoJioxceHHbie MHKpoTpySoqKH b anHKaJibHbix qacTHx kjictok, opneHTnpo- 
BaHHbie nofl yrJiOM k hx npojtoJibHoii och. TjiHKoreH, a TaKxce ajieKTpoHonjioTHbie 
ocTaTOTObie Tejia sth kjictkh npaKTHqecKH He HaKanjiHBaiOT, mo, no-BHjjHMOMy, cbh- 
jjeTejibCTByeT o Sojiee hhtchchbhoh npnMoii ^ymcuHOHaJibHOH Harpy3Ke no TpaHcnop- 
Ty pacTBopoB y sthx kjictok, b OTJunme ot kjictok npoKCHMaJibHoro OTneJia. 

51,npa KjieTOK 3aHHMaiOT Memo cpejm HHBarHHaijHH 6a3aJibHoro Jia6npHHTa jih6o 
Bbirne hhx, npn stom ohh MoryT 6biTb opneHTHpoBaHbi B,nojib anHKaJibHoii noBepxHOCTH 
KjieTOK. fljiHHa npojjojibHOH och H,nep BapbnpyeT b npejjejiax 3.6-5.1 mkm, a nonepe^- 
hhk cocTaBJineT 2.1-4.1 mkm. IIpocBeT oceBoro KaHajia BbipaxceH, KaK npaBHJio, 
jiyqine, qeM b npoKCHMaJibHOM OTjieJie xcejie3bi. AnnKaJibHbie noBepxHOCTH kjictok, 
oSpameHHbie k oceBOMy KaHaJiy, HepoBHbie h $opMHpyi0T HeBbicoKHe mhkpobopchhkh. 

OflHOTHnHaH opraHH3aijH5i n,nep h mhtoxohjiphh h 6JiH3Kan o6man CTpyKTypa 
KjieTOK KaK npoKCHMaJibHoro, TaK h jiHCTaJibHoro OTjieJiOB Tpy6^aTOH xcejie3bi noKa3bi- 
B3IOT, mo BCH XCeJie3a HBJIHeTCH npOH3BO,nHbIM OflHOrO, OmBHflHO, Me30,IiepMaJlbHOrO 
3a^aTKa, ojiHaKO flH^epemjHpoBaHa no ocymecTBJineMbiM eio qacTHbiM (JjyHKUHHM. 
Moxcho noJiaraTb, ^to jjHCTaJibHbiii OTjieJi xcejie3bi hcxojiho npeflCTaBJineT coSoii bm- 
bojihoh KaHaji (hjih OTjieJi) ueJiOMOjiyKTa, TaKxce HBJiniomHHCH npoH3BO,nHbiM ijejio- 
MHqecKoro annTejiHH (BeKJieMHineB, 1964). CoSctbchho BbiBojjHbie KaHajibi TpyS^arax 
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Hcejie3, KaK h caMbie miCTaJibHbie yqacTKH nepBH^Hbix imJiOMOflyKTOB, hbjihiotch skto- 
JjepMaJIbHblMH npOH3BO.aHbIMH, mO BHflHO H3 HaJIH^HH BblCTHJiaiOmeil HX KyTHKyJIbl 
(IflaTpoB, 1983), KOTopan, KaK h KyTHKyna BbiBOflHbix npoTOKOB aJibBeojinpHbix cjiioh- 
Hbix xcejie3, jiHiueHa onopHoii cnnpaJibHOH hhth. 


OBCY^HEHHE 

PaccMOTpeHHan opraHH3aijHH TpyO^aibix ^ene3 KpacHOTejiKOBbix KJiemeii ojjho- 
3Ha^HO CBB^eTejibCTByeT o tom, mo Tpyb^aTbie ^ene3bi y hhx hbjihiotch BbicoKocne- 
ijh aJiH3np ob aHHbiM opraHOM, ocymecTBjiHiomHM Bobbin h HOHHbiH TpaHcnopT, t. e. 
cJiyxcaT peryjiHTopoM BojjHO-coJieBoro obMeHa, h aHaTOMHmcKH ecTb roMonor kok- 
caJibHbix xcejie3 jjpyrHX nayKoo6pa3Hbix (Rasmont e. a., 1958; Woodring, 1973; Brody 
e. a., 1976; Alberti, 1979; El Shoura, Roshdy, 1985) h ocodeHHo TpoMbujunJjopMHbix KJie- 
meii (Wainstein, 1965; Alberti, Storch, 1977; Mothes, Seitz, 1980). y nocJiejjHHx KOKcaJib- 
Hbie xcejie3bi yTpamraaiOT caMocTOHTejibHbie Bbmomikie npoTOKH h oTBepcTHH h obtemi- 
hhiotch c KOMnjieKcoM aJibBeoJiHpHbix cmoHHbix Kene3, npnobpeTaH, omBHjmo, jjonoji- 
HHTeJIbHbie ^yHKUHOHaJIbHbie CBOHCTBa no (J)OpMHpOBaHHIO CJIIOHbl. 

KomjeBbie pa3pacTaHHH, hjih Memo^KH, Tpyb^aTbix ^ene3 KpacHOTejioK h 6jih3khx 
rpynn hccomhchho npejjciaBJiHioT co6oh npoH3Bo.qHoe ijeJiOMa h hcxojjho hbjihiotch 
SKCK peTopHbiMH ijeJiOMOjjyKTaMH (BeKjieMHineB, 1964), yTpaTHBiiiHMH aKCKpeTopHbie 
(JjyHKijHH h nepeuiefluiHMH y KpacHOTejioK k ocymecTBJieHHio HCKjnomiTejibHO $yHK- 
D.HH BOJJHO-COJieBOrO o6MeHa, rJiaBHbIM o6pa30M, nO-BHflHMOMy, (j)HJIbTpaiJHH JKHJJKO- 
cth H3 reMOJiHM^bi (Schmidt-Nielsen e. a., 1968; Woodring, 1973). BaxcHOCTb stoh $yHK- 
mm qpe3BbmaHHo BejiHKa jjjih no,uo6Hbix no^BeHHbix qjieHHCTOHorax, nKTaioimixcH 
jkhjjkoh mimeii h qyBCTBHTejibHbix k KOJiebaHHio aTMoc(J)epHOH BJiara, mo nojmepKH- 
BaeTCH o6i>eMHOCTbK) KomjeBbix OTfleJiOB Tpyb^aTbix ^ejie3 KpacHOTejioK. 

OTJiaraiomHecH ajieKTpoHonjioTHbie BKJiioqeHHH HHKorjja b npocBeT He BbiBojjHT- 
CH H HBJIHIOTCH, no BCeH BHflHMOCTH, nHTMeHTOM CTapeHHH THna MeJiaHHHa HJIH Jinno- 
^ycitHHa, KOTopbie Heo6paTHMo HaKanjiHBaioTCH b KjieTKax b TeqeHHe Bcero cpoKa 
XCH3HH KJiemeii. OTHeceHne KOKcaJibHbix ^ejie3 cojibnyr k MojtH^HijHpoBaHHbiM He^pn- 
jjhhm (Alberti, 1979) He nojjTBepjK.uaeTCH cpaBHHTejibHO-aHaTOMH^ecKHMH jjaHHbiMH 
(EeKJieMHiueB, 1964). 

no,ao6HaH (JjyHKUHOHaJibHan cneimaJiH3aijHH y pnjja rpynn TpoM6H,mi(J)opMHbix 
KJiemeii 0Ka3breaeTCH bo3mo)khoh bJiarojtapH ycTaHOBHBineMycH npaKTHqecKH noJiHO- 
My pa3fleJieHHio (JjyHKijHH coSctbchho sKCKpeijHH h BojjHO-coJieBoro o6MeHa Meatfly 
3KCKpeTopHbiM opraHOM h KOKcaJibHbiMH atejie3aMH (McEnroe, 1961b; Mothes, Seitz, 
1980), KOTopbie npeBpaTHJiHCb b Tpy6*iaTbie h nocTeneHHO bouijih b cocTaB KOMnneKca 
CJiioHHbix xcejie3. TaKan HanpaBJieHHOCTb b pa3BHTHH, no-BHflHMOMy, b toh hjih hhoh 
(})opMe CBOHCTBeHHa BceMy noflOTpnfly Actinedida. 

HabJiKmaeMoe npeo6pa30BaHHe ijeJiOMOflyKTOB y TpoM6HflH<})opMHbix KJiemeii, 
Hecymnx H3Ha^aJibHO 3KCKpeTopHyio (JjyHKijHio, He HBJineTCH HCKjnoqeHHeM y 6ecno3- 
BOHO^Hbix. y Onychophora, KaK h3bcctho, ijeJiOMOflyKTbi cerMeHTa potobmx cocomcoB 
npeo6pa3yioTCH b cJiioHHbie )Kejie3bi, THHymnecH BflOJib Tejia (BeKjieMHineB, 1964). 
y opHbaTHfl KOKcaJibHbie acejie3bi, bo3mojkho, ocymecTBJinioT h 3KCKpeTopHyio fyyuK- 
UHK) (Woodring, Cook, 1962; Woodring, 1973). 

XUiCTaJibHbiH, co6cTBeHHO Tpyb^aTbiii OTfleji atejie3bi TaKace, no-BHflHMOMy, hbjihct- 
CH npOH3BOflHbIM IjeHOMH^eCKOrO anHTeJIHH, KaK 3TO nOKa3aHO flJIH 60JIbUIHHCTBa 
paKoo6pa3Hbix h nayKoo6pa3Hbix (BeKjieMHineB, 1964). y KpacHOTejioK sto ,aoKa3biBa- 
eTCH TeM, qTO npn jiHHbKax 3aMeHHeTCH TOJibKo oOTHaKOBo opraHH30BaHHbiii y Bcex 
CTa^HH pa3BHTHH BblBOflHOH npOTOK }KeJie3bI H erO KyTHKyJIHpHaH BbICTHJIKa, TOr^a 
KaK bch Macca xcejie3bi HHKaKHx H3MeHeHHii He npeTepneBaeT. 
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3HawrejibHaH npoTnxceHHOCTb TpyGnaTbix (nnn KOKcanbHbix) xcene3 y KpacHOTe- 
jiok h jjpyrHX 6 jiH 3 Kopo,acTBeHHbix Actinedida (Wainstein, 1965; Alberti, Storch, 1977; 
Mothes, Seitz, 1980) h BecbMa oGbeMHbiii npoKCHManbHbiii hx OTnen, bo3moxcho, CBHne- 
TejibCTByioT o tom, mo b o6pa30BaHHH xcejie3bi npHHHMaiOT ynacrae HecKOJibKo cjihb- 
ihhxch Me3o^epMaJibHbix 3a^aTK0B, npHHa^nexcaiuHx 2-4 cerMeHTaM Tena, HanonoGne 
Toro, KaK 3 to HMeeT mccto y nByneronHbix nayKOB (BeKJieMHineB, 1964), npnneM Bee 
3 to o6pa30BaHHe npemipyeTCH o^hhm npoTOKOM. B to^hocth ycTaHOBHTb HCxonHbiii 
nnn nenoMonyKTa(oB) cerMeHT(bi) Tejia y KpacHOTenoK, onnaKo, He npencTaBnneTcn 
B03MoxcHbiM. CnHTaeTcn, mo y BO^HHbix Kneineii - 3 to ne^HnajibnajibHbiH cerMeHT 
(BeKJieMHineB, 1964). TecHan B 3 aHM 0 CBH 3 b npoTOKa xcene 3 bi c potobmmh opraHaMH 
y Bcex CTajjHH pa 3 BHTHH Kneineii Parasitengona Ha jjaHHOM 3 Tane sbojiiohhh, a TaKxce 
OTcyTCTBHe uejioMojjyKTOB b aHTeHHanbHOM II (xejiHuepajibHOM) cerMeHTe Tena y no- 
naBHHiomero GonbniHHCTBa nneHHCTOHorHX (BeKneMHineB, 1964) He HCKnionaiOT stoto 
npennonoxceHHH. OnHaKO HaxoxcneHHe ypocTHm - B03MoxcHoro npeBHero roMonora 
BbiBonHbix OTBepcTHH KOKcanbHbix xcene3 y npennHnHHOK h hh^hhok KpacHOTenoK 
Mexcny KOKcaMH I h II nap hot, CTaBHT 3 Ty Tomcy 3 peHHH non comhchhc. 

Y opnGaran npoTOKH cxonHbix c TpyGnaTMMH xcene3aMH KpacHOTenoK KOKcanbHbix 
nnn cynpaKOKcanbHbix xcene3 cnHBaioTCH c oGiuhm npoTOKOM npyrnx xcene3, npoHH3bi- 
BaiOT CTeHKy Tena h OTKpbraaiOTCH b 3annHii KOHen nonone^anHnecKoro KaHana Han 
I kokcoh (Woodring, Cook, 1962; Woodring, 1973). 

PacnonoxceHHe KomjeBoro oGbeMHoro OTnena xcene3bi b cpenHeii nacTH Tena pnnoM 
c BaxcHeHinHMH rim xcH3HenenTenbH0CTH Kneineii opraHaMH oGecnemraaeT s^ckthb- 
HbiH „npeHaxc” opraHH3Ma Kneineii Ha npoTnxceHHH Been hx xch3hh. IIo-BHnHMOMy, 
HMeHHo TpyGnaTbie xcene3bi KpacHOTenoK b HanGonbiueii CTeneHH OTBeTCTBeHHbi 3a 
nonnepxcaHne roMeocTa3a 3thx nonBeHHbix nneHHCTOHornx. 

BaxceH Bonpoc, KaK (JjyHKnHOHHpyiOT TpyGnaTbie xcene3bi y aKTHBHbix nocrnap- 
BanbHbix CTanHH KpacHOTenoK b npoMexcyTKax Mexcny nmaHHeM Kneineii, Korna cniOHa 
He BbinenneTcn. Moxcho nonaraTb, mo b toh hhh hhoh CTeneHH xcnnKocTb copGnpyeTCH 
h OTBonHTcn nocTOHHHo, nocKonbKy HHorna ynaeTcn HaGnionaTb BbinenmoinyiocH Ka- 
nenbKy npo3panHoii xcnnKocTH y anHKanbHoro KOHna poTOBoro annapaTa neHTOHHM$ 
h B3pocnbix Kneineii. 

ToHKoe CTpoeHHe TpyGnaToii xcene3bi KpacHOTenoK, KaK mm BHnHM, OTBenaeT op- 
raHH 3 anHH ocMoperynnpyioinHx anHTenneB (Berridge, Oschman, 1969, h np.) c hx npH 3 - 
MaTHnecKHMH KneTKaMH, 6a3anbHMM naGnpHHTOM h MHKpoBopcHHKaMH Ha annKanb- 
Hoii noBepxHOCTH, a TaKxce MexcKneTonHMMH npoMexcyTKaMH h anHKanbHMMH 3aMbi- 
KaioinHMH KOHTaKTaMH (Diamond, Tormey, 1966). Ba 3 anbHbiii naGnpHHT b npoKCHManb- 
hom OTnene xcene3bi, nporpeccnpyioinHii b cbocm pa3BHTHH b xone OHToreHe3a KpacHO- 
TenoK, h HCKnionHTenbHo cnnbHo pa3BHTbiii Ha Bcex CTannnx b nncTanbHOM OTnene, 
a TaKxce mhkpobopchhkh yBennnHBaioT none3Hyio noBepxHOCTb KneTOK, ynacTByioinHX 
b BonHO-coneBOM oGMeHe, KaK sto HMeeT mccto b ocMoperynnpyioinHX h 3KCKpeTop- 
hmx amrrenHHx nneHHCTOHornx, b tom nncne HKeonoBbix Kneineii (Schmidt-Nielsen, 
1968; Berridge, Oschman, 1969; EanamoB, Paiixenb, 1973, 1976). CnmaeTcn, mo HepaB- 
HOMepHOCTb pa3BHTHH 6a3anbHoro naGnpHHTa h mhkpobopchhok oGycnoBHHBaeT no- 
nnpHOCTb KneTOK h mojkct CBHneTenbCTBOBaTb 06 hhtchchbhom TpaHcnopTe peaGcop- 
GnpoBaHHOH Bonm h pacTBopoB (hohob) H3 reMonHM^M nneHHCTOHororo no HanpaBne- 
hhk) k neHTpanbHOMy KaHany xcene 3 bi (Berridge, Oschman, 1969; BanamoB, Paiixenb, 
1976). 

OyHKnnoHanbHoe Ha3HaneHHe nJiHHHbix mhkpobopchhok BHyTpHKneTonHbix no- 
nocTeii npoKCHManbHoro OTnena TpyGnaToii xcene3bi He cobccm hcho. CaMo no ce6e 
cnnbHoe pa3BHTHe mhkpobopchhok yKa3bmaeT Ha oGpaTHyio nonnpHOCTb KneTOK h 
HHTeHCHBHocTb TpaHcnopTHbix nponeccoB, npennonoxcHTenbHo, H3 nonocTH xcene3bi 
b CTopoHy reMonHM^M. OnnaKo y TpnncoB Frankliniella occidentalis ManbnnrHeBbi 
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cocyflbl C HHT6HCHBH0 pa3BHTbIMH MHKpOBOpCHHKaMH, TeCHO npHJieraKJIUHe K 3aflHeil 
KH 111 K 6 , o6ecne*iHBaK)T 5 no npejjnojiojKeHHio aBTopoB (Dallai e. a., 1991), pea6cop6ijHK) 
HCHflKOCTH H3 nonocTH khiukh, t. e. ee TpaHcnopT b CTopoHy KaHana MajibnuraeBoro 
cocyjaa, a He HaoSopoT. B OTHomeHHH KOKcaJibHbix xcejiea cmiTaeTCH, mo b hx KOHije- 
BOM OTfleJie npOHCXOflHT TOJIbKO ^HJIbTpaUHH nepBH^HOH JKHflKOCTH BO BHyTpeHHIOK) 
nonocTb, Torjaa KaK b naSHpuHTe, hjih Tpy6^aTOM OT^ene, ocymecTBjineTCH co6ctbchho 
HOHHbiii oSmch h ocMoperyjinijHH, t. e. H36HpaTejibHan copSijHH h pea6cop6i|HH pacTBo- 
poB (Schmidt-Nielsen e. a., 1968; Woodring, 1973). 

B jiio6om cJiy^ae hcho, mo rJiaBHan cjjyHKijHH Tpyd^aTbix xcejie3 KpacHOTenoK 
3aKjiioqaeTCH b othhthh H3JiHiiiHeH jkhjikocth H3 opraHH3Ma Kjiema, Torjaa KaK qacTHan 
(JjyHKUHOHajibHan flHHaMHKa stoto npoijecca, omBHflHo, pa3JiH*iHa b pa3Hbix OTjaejiax 
xcejie3bi. 3Ta (JjyHKijHH Tpyd^aTbix xcejie3 B03paciaeT b aKTHBHbie nepnojabi xcn3HejaeH- 
TejibHocTH - y nnTaioiuHxcH h HanHTaBiiiHxcH jih^hhok h y B3pocjibix Kjiemeii, Torjaa 
KaK y rojiojaHbix ocoheii h y noKomuHxcH CTa^HH, bo3mojkho, b onpejaejieHHoii CTeneHH 
CHHxceHa. . BMede c tcm cymecTBeHHbix H3MeHeHHH b opraHH3aijHH BHyTpHKjieTomibix 
CTpyKTyp, B ^aCTHOCTH MHTOXOHflpHH, B XOfle XCH3He,E(eHTejlbHOCTH KJiemeH He npOHCXO- 
AHT. 3to yKa3biBaeT, bhjthmo, Ha to, mo KOJiehaHHH (J)H3HOJiorH*iecKHx napaMeipoB hx 
opraHH3Ma b xojqe pa3BHTHH, b HopMe, HeBeJiHKH. TaK, CTeneHb roJiojjaHHH y noKon- 
umxcH cTajaHH KpacHOTenoK He HacTOJibKo BeJiHKa, mo6bi npoH3onuio H3MeHeHne 
CTpyKTypbi MHTOxoHjapHH, KaK 3to noKa3aHo, HanpHMep, fljin cKopnnoHOB (Rasmont 
e. a., 1958). AKTHBHocTb TpaHcnopTHbix npoijeccoB qepe3 anmejiHii xcejie3bi TaKxce, 
no-BH^HMOMy, He o*ieHb BeJiHKa, nocKOJibKy MexcKjieTO^Hbie npoMexcyTKH oeraiOTCH, 
KaK npaBHJio, pacniHpeHHbiMH BecbMa yMepeHHo (Wall e. a., 1970). 

Y TeTpaHHxoBbix KJiemeH, cneijHaJiH3HpoBaHHbix k nHTaHHio Ha pacreHHHx, npo- 
ijecc BbiBejaeHHH H3 opraHH3Ma H36biTKa norJiomeHHoii npH nHTaHHH xch^kocth ocy- 
mecTBjineTCH nocpejacTBOM ee flH$4>y3HH mpe3 anmejiHaJibHyio CTeHKy rjiaBHbix Tpa- 
xeiiHbix ctbojiob (McEnroe, 1961a). KpoMe Toro, y TeipaHHXHja HMeeTcn napa KOKcaJib- 
hhx xcejie3, a npH co3peBaHHH hh u y caMOK pa3BHBaioTCH THnH^Hbie rji h nayKoo6pa3- 
hmx MajibnHrHeBbi cocyjabi (Mothes, Seitz, 1980). 

B OTHomeHHH jih^hhok KpacHOTenoK TaKxce c^HTanocb (Jones, 1950; Schramlova, 
1978), mo Tpy6*iaTbie xcejie3bi npejjCTaBJiniOT co6oh BH,noH3MeHeHHbie MajibnHrHeBbi 
cocyjabi. OflHaKo, KaK mh bh^cjih, TaKan Tomca 3peHHH, hbjihctch (c no3HijHH cpaBHH- 
TejibHOH aHaTOMHH) coBepmeHHo HenpneMJieMOH. CoGctbchho MajibnHrHeBbi cocyjabi 
KaK cneijHajiH3HpoBaHHbie pa3paciaHHH 3aflHHx yqacTKOB cpejaHero OTjaena KHine^HH- 
Ka y KpacHOTenoK h 6jih3Khx rpynn, no KpaHHen Mepe H3 cy6KoropTbi Parasitengona, 
nojiHocTbio OTcyTCTByioT, nocKOJibKy hx SBOJiioijHH h cneijHajiH3aHHH noimiH no coBep- 
meHHo japyroMy HanpaBJieHHio. 

Tpy6^iaTbie xcejie3bi KpacHOTenoK no HeKOTopbiM ocoSchhocthm TOHKoro crpoeHHH 
HX KJieTOK H B03M0JKH0H (JjyHKIJHOHaJIbHOH pOJIH OKa3bIBaK)TCH CXOflHblMH C KJieTKaMH 
nnpaMHjaajibHbix ajibBeon cjnoHHbix xcejie3 HKcojiOBbix KJiemen (Binnington, 1978, 
h jap.), a TaKxce KJieTKaMH KOKcaJibHbix xcejie3 apracoBbix (Berridge, 1970; El Shoura, 
Roshdy, 1985), KOTopwe, KaK c^HTajiocb, ocymecTBjinioT BbmejaeHHe H3 opraHH3Ma Kjie¬ 
ma H36biTKa norJiomeHHOH npn nmaHnn xchjikocth. IIojiyqeHbi, o^HaKo, jiaHHbie, ^ito 
ajibBeojibi I THna cjnoHHbix xcejie3 HKcojiOBbix Kjiemeii ocymecTBjiniOT rJiaBHbiM o6pa- 
30M 3a6op napoB Bojabi H3 HeHacbimeHHOH aTMoc^epbi h pearnpyiOT Ha H3MeHeHHe 
ypoBHH rHjapaTHpoBaHHOCTH cpejjbi (Gill, Walker, 1987; Yanagawa e. a., 1987; Needham 
e. a., 1990), a BbiBejaeHHe H36bmca Bojibi h ajieKTpojiHTOB o6ecne*iHBaioT hhtcpcth- 
HHaJibHbie KjieTKH rpaHyjioceKpeTHpyiomHx ajibBeon. 

B KjieTKax TpyS^iaTbix xcejie3 HHKorjja He HadjnojjaiOTCH xcnpoBbie BKjnoqeHHH, 
KOTopbie o6HapyxceHbi b ajibBeonax I THna y pnjja HKcojroBbix KJiemeH b nepnoja tojio- 
jaaHHH hjih, HaoSopoT, HaKanjiHBaioTCH npn nHTaHHH (Needham e. a., 1990), a TaKxce 
ajieKTpoHHo-CBeTjibie ceKpeTopHbie BKjno^eHHH, BbiHBJieHHbie y Kjiema Hyalomma 
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asiaticum (Auiac..., 1979). 06beM TpyG^arax xcejie3 b pa3Hbie nepnoflbi <J)H3HOJioriHiec- 
KOH aKTHBHOCTH KpaCHOTeJIOK CymeCTBCHHO He H3MeHHeTCH, OflHaKO HX pa3MepbI yBe- 
jiHmiBaioTCH b xoae OHToreHe3a. 

IIo HajiH^mo 6a3ajitHoro JiaGnpuHTa u mhkpobopchhok Tpy6*iaTbie xcejie3bi KpacHo- 
TenoK cxoflHbi c MajibnuraeBbiMH cocyaaMH HaceKOMbix (Kukel, Komnick, 1989, u ap.) 
n Kjiemeii (EanamoB, PaiixeJib, 1973, 1976), mo yKa3biBaeT Ha o6mHOCTb oTflenbHbix 
(JjyHKUHH y 3THX o6pa30BaHnfi (Diamond, Tormey, 1966; Berridge, Oscham, 1969; Berrid- 
ge, 1970), xoth, KaK noKa3aHo, MajibnHrHeBbi cocy^bi b ochobhom, ho He HCKjiiomiTejib- 
ho (Kukel, Komnick, 1989; Dallai e. a., 1991), cneimajiH3HpoBaHbi Ha SKCKpeimn TBep- 
flbix npoflyKTOB, Torfla KaK aKTHBHbiii TpaHcnopT BOflbi u hohob npHHHMaiOT Ha ce6n 
^acTo flpyrne CTpyKTypbi - nupaMHflajibHbie ajibBeojibi, KOKcajibHbie xcejie3bi h t. r. 
(Berridge, 1970). OopMupoBaHne h sKCKpeunn TBepflbix KpHCTajuiOB ryaHHHa hjih 
TOM y noflo6Hbix BemecTB b nonocTH KaHana xcejie3bi, mo hbjihctch cnemuJiHKoii 
ManbnHrHeBbix cocyaoB (Grodowitz e. a., 1987, h flp.), y TpyG^arax xcejie3 KpacHOTenoK 
He HMeeT Mecia. 

TaKHM o6pa30M, H3 paccMOTpeHHoro bh^ho, mo *ipe3BbniaHH0 BaxcHyio (JjyHKimo- 
HajibHyio Harpy3Ky b xo^e xamHefleHTejibHocTH KpacHOTejiKOBbix Kjiemeii ocymecTBJin- 
k)t TpyG^aTbie xcene3bi - opraHbi, BbicoKocneirnajin3npOBaHHbie ajih uejieii boaho- 
coneBoro o6MeHa h oSbeflHHHiomHecH c KOMnjieKCOM aJibBeojinpHbix cmoHHbix xcejie3, 
mo b BbicoKoii CTeneHH xapaKTepHo ajih Been bctbh TpoM6H,mi<J)opMHbix Kjiemeii. 
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SUMMARY 


Ultrastructural investigation and functional and comparative anatomical analysis of tubular glands in 
Trombiculid mited Hirsutiella zachvatkini, Leptotrombidium orientale and Euschoengastia rotundata 
on different stages of their individual development are thoroughly conducted. Organization of glands does 
not undergo any changes (transformation or regression) in the course of ontogenesis of mites with quies¬ 
cent stages. In the moulting processes only ectodermal excretory ducts of tubular glands, which accept the 
ducts of alveolar salivary glands, are replaced. The long paired tubular glands are contiguous by their 
passage to all main organs of mites (alveolar glands, brain, midgut, gonads) and terminate blindly at the 
level of excretory pore. Each of the tubular glands may be divided into two parts - proximal (or caudal) 
and distal (or frontal). The expanded proximal part has large intracellular cavities with long tight micro- 
villy and moderate basal plasma membrane enfoldings. Central lumen is usually narrowed with sparse 
short microvilly of apical plasma membrane of epithelial cells. This part of gland is obviously the homolo- 
gue of sacculus of coxal glands of other Arachnida. The properly tubular distal part of gland is built up of 
prismatic epithelial cells with intensively developed basal labyrinth and irregular short microvilly on api¬ 
cal surface, and is the homologue of labyrinth of coxal glands of Oribatida. Excrete materials are not 
formed in cells or lumen of tubular glands. Tubular gland structure therefore corresponds to organization 
of transporting epithelia, so the tubular glands perform the function of aquatic-saline metabolism in mites, 
in particular, excrete redundant body fluid consumed during the feeding. Originally tubular glands are the 
excretory coelomoductes, which gradually lost their natural functions and joined with alveolar salivary 
glands in the highest trombidiform mites. 
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Phc. 2. YjibTpacTpyKTypa Tpy6*iaTbix xcejie3 KpacHOTejiKOBbix KJiemeft Leptotrombidium orientate 
(J) h Hirsutiella zachvatkini (2-4) Hapa3Hbix CTaaHflx HHanBnayajibHoro pa3BHTH*. 

1 — yqacTOK BempajibHOH obnacTH npoKCHMaJibHoro OT^eJia TpybqaToii xcene3bi rojio«HOH jih^hhkhj npocBeTbi 
BHyTpHKjieTO^Hbix KaHajiOB cnaBinnecH, X 16 000; 2 — nonepeqHbiii pa3pe3 npoKCHMaJibHoro OT^eJia TpybqaTOH 
xcejie3bi jiHquHKH Ha paHHHx daflHHx nmaHUH; bhahh ueHTpajibHbiii npoTOK h pacmupeHHbie BHyTpHKjieTOM- 
Hbie KaHajibi, X 5000; 3 — nonepeqHbiii pa3pe3 Tpy 6 qaTOH xcejie3bi npoTOHHM(J)bi Ha 4-e cyxKn nocjie o 6 e 3 flBnxcn- 
b3hhh HanmaBmeHCH jinquHKn; o 6 jiacTb nepexo^a npoKCHMaJibHoro oxaena b flucxajibHbiii c ncqe 3 ajoLUHMH 
BHyTpHKJieTO^HblMH KaHaJiaMH H nOHBJIHIOmHMHCH 60Jiee TeMHbIMH KJieTKaMH, X 7000; 4 — yqacTOK HeCKOJlbKO 
ynjiomeHHoro flucxaJibHoro ox^ejia xpy 6 qaxoii xcene3bi fleHxoHHMifcbi b <£a3e $apax qepe3 11 cyT nocne o6e3flBH- 
XCHB3HHH HanHTaBLHeHCH JlHqHHKH; OKpyrJlOe Hflpo H XOpOHlO BblpaXCeHHblH 6a3aJlbHbIH Jia 6 npHHT, X5000. 
YKa3aHO nepBuqHoe yBennqeHne Ha HeraxHBax. m — nojiocTb Tejia; ctk — coeflHHuxejibHOxKaHHaH Kjnexica. 
OcTajibHbie o 6 o 3 HaqeHHH xaicne xce, KaK Ha puc. 1. 

Fig. 2. Fine structure of the tubular glands in trombiculid mites, Leptotrombidium orientate ( 1 ) and Hirsutiel- 
ta zachvatkini (2-4) on a different stages of individual development, transmission electron microscope (TEM). 
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Phc. 3. YJibTpacTpyKTypa Tpy6^aTtix xcejie3 KpacHOTenKOBbix KJiemen Hirsutiella zachvatkini Ha 
pa3HbIX CTaflHHX HHflHBHflyaJIbHOrO paaBHTHH. 

i - yqacroK jiaiepajibHOH obnacxH nncraJibHoro oxnena xpyfitiaxoH xcejie3bi B3pocnoro Kjiema b $a3e $apax qepe3 
6 cyx nocJie o6e3flBH>KHBaHHH neHioHHMcfcbi; reMoijHx b nonocxH xeJia, X 9000; 2 — yuacxoK cpejiHHHOH 30 Hbi 
qpe3BbiqaHHo ofibeMHOro npoKCHMajibHoro oxnena xpyb^axoH xcejie3bi MHoroKpaiHo nmaBiueHCH caMKH c pac- 
uiHpeHHbiMH BHyipHKjiexoqHbiMH KaHanaMH h ueHipajibHbiM npoxoKOM, X 4000; 3 — BeHiponaiepaJibHbiH Kpan 
npoKCHMajibHoro oxaena ipySuaxon xcejie3bi HHueKjianymeH caMKH c sneMeHiaMH 6a3anbHoro JiabHpHHxa 
H o6beMHbIMH BHyipHKJieioyHblMH K3HaJiaMH C MHKpOBOpCHHKaMH, X 7000; 4 — 06 nacib npoKCHMajibHoro 
oiaeJia xpyfiqaxoH xcene3bi HHueKJianymeH caMKH c yqaciKaMH ueHxpajibHOro npoxoKa h BHyxpHKjiexoqHoro 
KaHana; bhahm rpaHyjibi rjiHKoreHa, a xaKxce 30Ha cneuHaJiH3HpOBaHHOro KOHiaKia (ceninpoBaHHan necMOCo- 
Ma) xiByx KJiexoK, X 22 000. YKaaaHO nepBH^Hoe yBemmemie Ha HeraiHBax. eeM — reMounx. 
OcianbHbie o6o3HaqeHHH xaKHe >xe, KaK Ha pnc. 1 h 2. 

Fig. 3. Fine structure of the tubular glands in trombiculid mite, Hirsutiella zachvatkini on a different 

stages of individual development (TEM). 



